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Abstract. There were analyzed 26 homemade samples of fruit distillates (plum, apple and pear 
brandies) originating from different areas of Romania-Transylvania (Maramure, Cluj, Bistria-
Nsud, Alba and Bihor Counties). We investigated phenolic derivatives as minor components which 
can be considered authenticity markers. The techniques used were UV-VIS spectrometry and high 
performance liquid chromatography (HPLC) applied to identify and to determine the amounts of 
phenolic compounds present in these distillates. We determined their specific fingerprint by UV-VIS 
absorption peaks and found significant qualitative and quantitative differences between plum, apple 
and pear brandies, and between the plum brandies from different counties. The HPLC method was 
useful to identify the main phenolic markers, specific for raw materials of distillates. By comparison 
with standard mixture of phenolics, we could determine quantitatively the major phenolics 
concentration, namely the gallic and chlorogenic acids. The protocatecuic acid was specific  for apple 
brandy, quercetine was found only in pear brandy, while kaempherol exclusively in plum uica. We 
consider that phenolics’ fingerprint and their concentration in brandies can be used as good 
authenticity markers to distinguish the type of raw material and the geographical origin. 
 




 From centuries, in Romania fruit growing and production of distilled beverages 
represent principal activities. The traditional method applied to obtain fruit brandies is the 
distillation of fruit pulp in copper stills with open fire, maturing and conditioning in wood 
barrels (especially in oak barrels) (Pomohaci, 2002).   
The most consumed Romanian traditional fruit distillates are plum brandy known as 
„uica” (denominated by Romanian legislation), obtained from plums and „plinca”, a 
generic name of brandies obtained from other types of fruits or fruit mixtures (apple, pear, 
cherry, peach, apricot etc.). The fruit fermentation and distillation process are conducted using 
the same method both for „uica” and „plinca”. The fermentation is made in wood barrels or 
in stainless steel recipients. Distillation takes place in copper stills under open fire or in 
stainless steel distillation installation. Usually distillation is repeated twice (especially in 
Transylvania region), the final alcohol concentration being between 24 to 86% v/v, for uica 
and 40-70% v/v, for plinca. In other parts of the country, we can find for uica values around 
30% v/v (single distillation). The resulted products from distillation are stored and matured in 
wood barrels, stainless steel or glass recipients for at least three months. The specific color of 
these traditional distillates comes by maturing in wood barrels, any colorants or pure alcohol 
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of industrial origin adding to adjust the alcohol concentration being forbidden (REG. (EC) 
110/2008).  
 The advanced methods used for verify the authenticity or composition of fruit 
distillates are gas chromatography coupled with mass spectrometry GC-MS (Ertan Anli, 2007; 
Janáová, 2008; Korhonova, 2006; Martínez Montero, 2006; Moales et al., 2010; Teševi, 
2009), gas chromatography with flame ionization detection GC-FID (Tanamool, 2005; 
Teševi, 2005; Versini, 2009; Young, 1996), or high performance liquid chromatography 
HPLC (Galego, 2006; García-Llobodanin, 2008; Quesada Granados, 1996), UV-VIS 
spectrometry (Beceanu, 2009). UV-VIS spectrometry helps to identify the adulteration and 
fake tequilas (Contreras, 2010). The aim of our study was to determine the specific fingerprint 
of phenolic compounds by UV-VIS spectrometry and HPLC analysis and to identify the 
phenolic markers specific for distillates raw materials of some homemade fruit distillates 
(plum, apple and pear brandies) originating from different counties of Transylvania area.  
   
MATERIALS AND METHODS 
 
There were collected 26 samples of traditional fruit distillates from different areas of 
Transylvania, between October 2008 and September 2010. Samples were originated from 
Alba, Cluj, Bistria-Nsud, Maramure and Bihor Counties and were collected directly from 
particular producers to have a high assurance about their authenticity.  
The samples selection was done by this principle: there were taken 6 samples of plum 
brndy (uic) from each County: Cluj, Bistria-Nsud i Maramure, 4 samples of apple 
brandy originated from Alba, Cluj, Bistria-Nsud, Bihor Counties and 4 samples of pear 
brandy from Cluj, Maramure, Bistria-Nsud Counties .  
The production period of these fruit distillates was between 2006 and 2010. Raw 
materials utilized were plums, apples and pears. Samples coded P1-P18 represent plum 
brandies, M19-M22 apple brandies and PE23-PE26 pear brandies. In table 2 can be observed 
the origin of each sample with their production year.  
Instrumentation and protocols for UV-VIS analysis 
There were registered UV-VIS spectra on domanin 200-500 nm using the JASCO 530 
spectrometer. Samples were analyzed after a dilution 1:10.  
Total phenolic compounds (TPH) were determined using the Folin-Ciocalteu method. 
For each sample preparation, we used 1 ml of distillate added to 60-70 ml distilled water and 
5 ml Folin-Ciocalteu reagent, which were homogenized. After one minute and before 8 
minutes there were added 15 ml of Na2CO3 7,5 %. This noted to be the moment “0” and 
sample was homogenized once again. The sample adjusted to a volume of 100 ml with 
distilled water. After 2 hours we read the samples absorbance to λ = 750 nm by comparison 
with a blank. Using the calibration equation there were calculated the TPH amounts expressed 
in mg/ml distillate.  
 Instrumentation and protocols for HPLC analysis 
The most significant sample distillates were analyzed by HPLC method. We picked 3 
samples from each type of distillate, such as: plum brandy (P10, P14, P18), apple brandy 
(M20, M21, M22) and pear brandy (PE23, PE24, PE25). The phenolic compounds separation 
was done using a HPLC Agilent 1200 (Agilent Technologies) system with UV-VIS detector, 
Supelcosil LC 18 OA 5m, 4 X 250 mm column and a previous purification through a 
Millipore filter 0,45 µm pore size.  
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After filtration, samples were directly injected, using a mobile phase in gradient, with 
1 ml/min debit, according to table 1. For each injection there were used 20 µl of sample. 
Operating temperature was 25°C. The chromatograms were registered to 280 nm wavelength. 
 
Tab. 1 
Solvents gradient program applied for phenolic compounds separation  
by HPLC method 
 
Time (min) Solvent (%) 0 10 30 45 55 
Solvent A % 100 85 50 15 100 
Solvent B % 0 15 50 85 0 
 
Solvent A: methanol/ glacial acetic acid /watter in proportion: 10/2/88 (V/V) 
Solvent B: methanol/ glacial acetic acid /watter in proportion: 90/3/7 (V/V) 
 
To make a quantitative evaluation, we used  a mixture of standard phenolic derivatives 
of 95-99 % purity were dissolved in methanol HPLC purity for a 0,1 mg/ml concentration. 
The obtained solution were injected in HPLC Agilent 1200 system in the same conditions like 
the samples. The identification was carried out bycomparison with a standard separation of 11 
pure phenolic compounds in the same conditions, as mentioned before. The phenolics’ 
quantification was done by calculating the peak areas and calibration curve of the standards.  
 
  
RESULTS AND DISCUSSION 
 
1. Comparative analysis of UV-VIS spectra 
Figures 1-3 represent UV-VIS spectra registered for plum brandy samples from 
different Counties, and figures 4 and 5, the UV-VIS spectra registered for apple and pear 
brandies, respectively.  By comparison, we found differences of spectra shape, depending on 
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Fig. 2. UV-VIS spectra characteristic for plum brandy (uica) samples from Bistria-Nsud County. 
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Fig. 5. UV-VIS spectra characteristic for pear brandy 
 
As it can be observed, there are two regions where the absorbance reach the maximum 
values, at 277-280 nm and 230-250 nm, the proportion between these absorbance signals 
being different. In general, the highest signals from 277-280 nm refers to gallic acid, and the 
signals from 230-240 nm, refers to protocatecuic and chlorogenic acids. The UV-VIS spectral 
data were compared with the HPLC chromatographic data where there were identified and 
quantified these acids according to type, provenience and distillates processing method.  
According to UV-VIS spectrometric analysis it can be observed a high variability of 
phenolic compounds composition which is independent to the region of provenience (in the 
case of plum brandy) and to the type of fruit. It was determined that differences between the 
ratio of gallic, protocatechuic and chlorogenic acids depend on the type of fruit and the 
processing method.  
Table 2 indicates the absorbance values (A277) of samples, specific for phenolic 
compounds, as mean values (X ± SD) depending the raw material and geographical origin.  
  
Tab. 2 
Absorbance (A)  values and mean values (X ± SD) on categoris of samples (depending on raw material and 
geographic origin) 
 
Production area Sample 
County Locality  
Production year A277 
P 1 Cluj Tioltiur 2009 0,3566 
P 2 Cluj Petreti 2009 0,3903 
P 4 Cluj Ciucea 2009 0,2539 
P 6 Cluj Morlaca 2009 0,4491 
P 17 Cluj Bârlea 2007 0,4942 
P 18 Cluj Negreni 2009 0,6925 
Mean value (X) 0,4394 
Standard deviation ( SD) 0,1489 
P 3 Bistria-Nsud Beclean 2009 0,6624 
P 12 Bistria-Nsud Nsud 2009 0,3881 
P 13 Bistria-Nsud Rebrioara 2009 0,5337 
P 14 Bistria-Nsud Salva 2009 0,3679 
P 15 Bistria-Nsud Runc 2009 0,2447 
P 16 Bistria-Nsud Feldru 2010 0,2646 

































Production area Sample 
County Locality  
Production year A277 
Standard deviation ( SD) 0,1611 
P 5 Maramure Seini 2008 0,5019 
P 7 Maramure Slitea de Sus 2009 0,2887 
P 8 Maramure Vieu de Jos 2009 0,4278 
P 9 Maramure Vieu de Sus 2009 1,1493 
P 10 Maramure Moisei 2009 0,1198 
P 11 Maramure Leordina 2009 0,2416 
Mean value (X) 0,4549 
Standard deviation ( SD) 0,3662 
M 19 Bistria-Nsud Cosbuc 2010 0,1998 
M 20 Alba Ocoli 2008 0,4441 
M 21 Cluj Câcu 2009 0,6663 
M 22 Bihor Tulca 2008 0,3750 
Mean value (X) 0,4213 
Standard deviation ( SD) 0,1930 
PE 23 Cluj Negreni 2009 0,4766 
PE 24 Maramure ieti 2006 0,2245 
PE 25 Bistria-Nsud Runc2 2009 0,3607 
PE 26 Cluj Aiton 2008 0,4015 
Mean value (X) 0,3658 
Standard deviation (SD) 0,1057 
 
 Considering the values of A277 specific for gallic acid, which is the main compound 
(table 2), it can be observed that plum brandy has significant higher values than apple and 
pear brandies. Pear brandy has the lowest mean value of gallic acid A277 = 0.36. For plum 
brandy, the samples from Maramure had the highest amount of gallic acid (comparing with 
Cluj and Bistria-Nsud Counties). A possible explanation is the storage in hardwood barrels.  
2. Phenolic derivative identification and quantification by HPLC 
Figure 6 shows the chromatogram of standard phenolic compounds utilized, and table 
3 indicates the retention times and the peak area  corresponding to 0,1 mg/ml of each standard 
phenolic acid in the mixture.  
































Fig. 6. HPLC chromatogram of  pure standard phenolic compounds 
 
Tab. 3 
Retention times and peak areas of phenolic compounds in the standard mixture. 
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1 Gallic acid 4,54 4055,35 
2 Protocatechuic Acid 6,15 3438,58 
3 Catechin 9,18 1093,95 
4 Chlorogenic acid 11,05 3813,47 
5 Caffeic acid 11.85 4519,12 
6 p-coumaric acid 16,42 11371,80 
7 Ferulic acid 18,44 7885,55 
8 Sinapic acid 19,54 2231,80 
9 o-coumaric acid 21,47 16648,10 
10 Quercetin 34,17 1095,51 
11 Kaempherol 37,91 2795,87 
 
The phenolic compounds in all samples were identified by their retention times and 
comparison with standard mixture. 
Figure 7 (A) shows some specific chromatograms of plum brandy samples P10, P14, P18 with 
the three phenolic compounds (1, 4, 5). Figures 7 (B) and (C) represent the presence in apple 
(M) and pear (PE) brandies of compounds 1, 2 and 3 and 1, 4, 10, respectively. 
 
 























































































Fig. 7. HPLC Chromatograms of brandy samples. A. plum brandy (P) samples 
(1 - gallic acid; 4 - chlorogenic acid; 5-kaemferol); B.  apple brandy (M) samples (1 - gallic acid; 2 - 
protocatechuic acid; 3 - chlorogenic acid); C. pear brandy (PE) samples 
(1 –gallic acid; 4 - chlorogenic acid; 10 - quercetine). 
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Based on the chromatographic fingerprint and correlation with standards, there were 
quantified the concentrations of each major phenolic derivative, as shown in table 4.  
 
Tab. 4 
Amounts of phenolic compounds identified in samples (mg/l) 
 




compound M20 M21 M22 P10 P14 P18 PE23 PE24 PE25 




1,7 4,1 1,5 - - - - - - 
4 Chlorogenic acid 5,4 8,4 14,4 1,1 10,3 7,6 4,5 4,9 6,3 
10 Quercetine - - - - - - 3,4 5,1 3,6 
11 Kaempherol - - - 1,1 2,8 0,9 - - - 
  
While the phenolic derivative present in highest concentrations in all samples was 
gallic acid, chlorogenic acid was the second important derivative, especially higher in apple 
brandy samples. protocatecuic acid was found specifically in apple brandies (M). Quercetine 
was specific only to pear brandy (PE), and kaempherol was specific only to some plum tuica 
(P) samples. A large variability was observed concerning these three phenolic derivatioves 




There were investigated phenolic acid derivatives from 26 samples of homemade 
brandies, in order to use them as authenticity markers.  
We determined their specific fingerprint by UV-VIS analysis, finding qualitative and 
quantitative differences between plum, apple and pear brandies, as well between the plum 
brandies from different counties of Transylvania. Quantitatively, the UV-VIS absorbance 
values at 277 nm (mainly due to the major component gallic acid) allowed the following 
ranking: plum uica had the highest amount of phenolic compounds, followed by apple 
brandies and the last ones, pear brandies. Plum brandy (uica) originating from Maramure 
county had the highest quantity of phenolic compounds among other samples.  
The HPLC method was useful to identify the main phenolic markers, specific for raw 
materials of distillates. By comparison with standard mixture of phenolics, we could 
determine quantitatively the major phenolics concentration, namely the gallic and chlorogenic 
acids. The protocatecuic acid was specific  for apple brandy, quercetine was found only in 
pear brandy, while kaempherol exclusively in plum uica. We consider, finally that phenolics’ 
fingerprint and their concentration in brandies can be used as good authenticity markers  to 
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